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1 , (Original) A process for forming an image on a substrate, comprising ttis steps 
of: 

(a) coating on the substrate a first layer of a radiation sensitive 
anti reflective composition; 

(b) coating a second layer of a photoresist composition onto the first layer 
of the antireflective composition; 

(c) selectively exposing the coated substrate from step (b) to actinic 
radiation; and 

(d) developing the exposed coated substrate from step (c) to form an 

image; 

wherein both the photoresist composition and the antireflective 
composition are exposed in step (c); both are developed in step <d) using a 
single developer; wherein the antireflective composition of step (a) is a first 
minimum bottom antireflective coating (B.A.R.C.) composition, having a solids 
content of up to about 8% solids, and a maximum coating thickness of the coated 

substrate of — wherein k is the wavelength of the actinic radiation of step (c) 



and n is the refractive index of the B.A.R,C. composition. 

2. (Original) The process of claim 1 , wherein the radiation sensitive 
antireflective composition and the photoresist composition comprise a positive- 
working composition wherein the antireflective and the photoresist compositions 
are initially insoluble in the developer but are rendered developer-soluble upon 
exposure to actinic radiation. 

3. (Original) The process of claim 1 . wherein the radiation sensitive 
antireflective composition and the photoresist composition comprise a negative- 
working composition wherein the antireflective and the photoresist compositions 
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are initially soluble in the developer but are rendered developer-insoluble upon 
exposure to actinic radiation. 

4. (Amended) The process of claim 1 , wherein the B.A.R.C. composition is 
subctantiallyfree of cross-tinklng and insoluble in the photoresist solvent. 

5. (Original) The process of claim 1 . further comprising baking the coated 
substrate of step (a) at a temperature of 40*C to 240°C for a period of time less 
than 3 minutes prior to step (b). 

6. (Amended) The process of claim 5, wherein the baking process is 
cub st antiat i y free of cross-linking steps. 

7. (Origlnal) The process of claim 1 , wherein the first minimum B.A.R.C. 
composition has a maximum coating thickness of about 50 nm for 1 57 nm and 
193 nm exposures, 70 nm for 248 nm exposure and 120 nm for 365 nm 
exF>osure. 

8. (Amended) The process of claim 1 . wherein the Image is Gubctantlally 
free of undercutting and footing. 

9. (Original) The process of claim 1 , wherein the first minimum B.A.R.C. 
composition comprises a dye. 

10. (Original) The process of claim 9, wherein the dye is polymer-bound. 

1 1 . (Original) The process of claim 9* wherein the dye is non polymer- 
bound. 

12. (Original) The process of claim 1, wherein the first minimum B.A,R.C. 
composition comprises a polymer derived from at least one monomer selected 
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from the group consisting of N-methyCmaleimide, mevaloniclactone methacrylate 
(MLMA), 2-methyladamantyl methacrylate (MAdMA), benzyl methacrylate. 9- 
anthryimethyi methacrylate (AMMA), styrene, hydroxystyrene, acetoxystyrene. 
vinyl benzoate, vinyl 4-tert-butylbenzo3te, ethylene glycol phenyl ether acryfate. 
phenoxypropyl acrylate. 2-(4-benzoyl-3-hydroxyphenoxy)ethyI acrylate, 2- 
hydroxy-3-phenoxypropyl acrylate, phenyl methacrylate, 9-vinylanthracene, 2- 
vlnylnaphthalene, N-vinylphthalimlde, |v|-(3-hydroxy)phenyl methacrylamide, N- 
{3-hydro)cy'4-hydroxycarbonylphenyla2o)phenyl methacrylamlde, N-(3-hydroxyU 
4'ethoxycarbonylpheny[azo)pheny1 methacrylannlde, N-(2,4- 

dinitrophenylaminophenyl) malelmide, 3-(4-acetoamlnophenyl)azo-4- 
hydroxystyrene, 3-(4-ethoxycarbonyl phenyl )azo-acetoacetoxy ethyl methacrylate, 
3-(4-hydrQxyphenyl)azo-ac€toacetoxy ethyl methacrylate, and 
tetrahydnoammonium sul^te salt of 3-(4-8UlfophenyI)azoacetoacetoxy ethyl 
methacrylate, 

13. (Original) The process of claim 1, wherein the first minimum B-A.R.C. 
composition comprises a terpolymer of N-methylmalelmlde, MLMA, and MAdMA. 

14. (Original) The process of claim 1 , ftjrther comprising baking the coated 
substrate of step (c) prior to step (d). 

15. (Original) The process of claim 1, wherein the developing in step (c) is 
conducted using an aqueous basic developer. 

16. (Original) The process of claim 1, wherein the developer Is an 
aqueous metal ion free hydroxide. 

17. (Orlginal) The process of claim 16, wherein the aqueous metal ion free 
hydroxide is a tetraalkylammonium hydroxide. 
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18. (0riginat) The process of claim 17, wherein the tetraalkylammonlum 
hydroxide is tetramethylammonjum hydroxide. 

19. (Original) The process of claim 1, wherein the substrate Is a 
semiconductor subsb-ate. 

20. (Original) The process of claim 1 , wherein the wavelength of actinic 
radiation in step (c) ranges from about 145 nm to 450 nm. 

21 . (Origlnaf) The process of claim 20, wherein the waveiength is 193 nm. 

22. (Original) The process of claim 20, wherein the wavelength is 248 nm. 

23. (Originai) The process of claim 20 » wherein the wavelength is 1 57 nm. 

24. (Origlnai) The process of claim 1, whe^e^n the photoresist composition 
comprises an acrylate or methacrylate polymer 

25. (OrlginaI) The process of claim 1 , wherein the photoresist composition 
comprises a cycloolefin/maleic anhydride copolymer. 

26. (Original) The process of claim 1, wherein the photoresist comprises a 
polyhydroxystyrene or a protected polyhydroxystyrene polymer. 
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